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S U M M A R Y
Objectives: Concerns have been raised that isolation precautions may have unintended consequences.
The relationship between patient isolation and the 30-day risk of readmission or death among patients
discharged from a general medicine ward was examined.
Methods: A prospective cohort study of adult patients discharged to the community from seven general
internal medicine wards in Edmonton, Alberta, Canada, from October 2013 to November 2014, was
performed. Patients under contact, respiratory, or droplet precautions were considered isolated.
Covariates measured at discharge included the Charlson comorbidity score, LACE index, clinical frailty,
depression, anxiety, health-related quality of life, and patient satisfaction. Outcomes were measured at
30 days by telephone follow-up and provincial electronic health record query.
Results: Of 495 patients (mean age 62 years, 51% female), 75 (18%) were isolated during their admission.
Isolated and non-isolated patients had similar lengths of stay (6.2 vs. 6.2 days), depression, anxiety,
health-related quality of life, and satisfaction scores at discharge (all p-values non-signiﬁcant). At
30 days, 85 (17.2%) patients had been readmitted or had died (20.0% of isolated patients vs. 16.7% of non-
isolated patients; adjusted odds ratio 1.11, 95% conﬁdence interval 0.57–2.18).
Conclusions: In-hospital isolation does not appear to have an adverse impact on outcomes once patients
are discharged from hospital.
 2016 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Patient isolation precautions are used routinely to prevent the
spread of highly transmissible or clinically important pathogens.
There are, however, unintended consequences of patient isolation,
including less contact with healthcare workers and a higher
frequency of preventable adverse events in-hospital.1 Given the
emphasis on 30-day readmission rates by Medicare funders and other
payers, the present study was performed to examine whether, among
general internal medicine patients being discharged to the commu-
nity, isolation affects their 30-day risks of readmission and death.
2. Materials and methods
As described in detail elsewhere, a prospective cohort of adults
were enrolled from the internal medicine wards of two tertiary§ The results reported herein have not previously been published or presented.
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1201-9712/ 2016 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).care teaching hospitals in Edmonton, Canada, between October 10,
2013 and November 2, 2014.2 The attending medical team referred
patients near discharge for enrollment. Consenting, community-
dwelling, English-speaking adults were enrolled (see Figure 1 for
exclusions).
Data were collected at the time of discharge by structured
interview and chart review, and included the Charlson comorbidity
index, depressive symptoms (PHQ-9),3 anxiety (GAD-2),4 health-
related quality of life (EQ-5D),5 clinical frailty (Clinical Frailty
Scale),6 and patient satisfaction. The LACE score, a validated index
for predicting death or unplanned readmission within 30 days, was
calculated for each patient.7
Patients under contact, droplet, or airborne precautions were
deﬁned as ‘isolated’. The primary outcome was readmission or
death within 30 days of hospital discharge. Outcomes were
ascertained by telephone follow-up at 30 days, complemented by
review of the Alberta province-wide electronic health record.
Patient characteristics were compared using t-tests and Chi-square
tests. Multivariable linear and logistic regression models for each
outcome were ﬁtted with adjustment for age, sex, previous
hospital admissions, Clinical Frailty Scale, and LACE score. Thisciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Patient inclusions and exclusions (from Ref. 12).
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University of Alberta (project ID Pro00036880).
3. Results
Five hundred patients were enrolled, and 495 patients had
complete data at follow-up (Figure 1). The most common reasons
for admission were heart failure (10%), pneumonia (10%), and
chronic obstructive pulmonary disease (COPD) (8%). Seventy-ﬁve
(18%) patients were isolated during their admission (contact
precautions n = 46 (9%), respiratory precautions n = 29 (7%)).
Isolated patients were more likely to be unemployed, less likely
to be retired, and more likely to identify as First Nations comparedTable 1
Baseline characteristics at time of hospital discharge and post-discharge and outcomes
Characteristics Isolated 
Age, mean (SD) 60.35 (17.83
Sex, n (%) 
Male 44 (59%) 
Female 31 (41%) 
Employment, n (%) 
Unemployed/disability 27 (36%) 
Retired 27 (36%) 
Employed 21 (28%) 
First Nations, n (%) 13 (18%) 
Any psychiatric comorbidityb, n (%) 17 (23%) 
Clinical Frailty Scale, n (%) 
Not frail 40 (53%) 
Vulnerable 12 (16%) 
Frail 23 (31%) 
Charlson index, n (%) 
0–2 36 (48%) 
3 or more 39 (52%) 
Previous admissions (12 months), mean (SD) 1.08 (1.58)
LACE index, mean (SD) 11.76 (3.13)
LOS, mean (SD) 6.16 (6.79)
PHQ-9 at discharge, mean (SD) 6.89 (4.92)
GAD-2 at discharge, mean (SD) 1.48 (1.72)
EQ-5D at discharge, mean (SD) 0.72 (0.23)
Satisfaction at discharge, mean (SD) 8.39 (1.68)
Outcomes post-discharge (30 days)c Isolated 
Readmission or death, n (%) 15 (20%) 
Readmission, n (%) 15 (20%) 
ED visit, 1 or more, n (%) 22 (29%) 
Death, n (%) 4 (5%) 
SD, standard deviation; LOS, length of stay; ED, emergency department.
a p-Value from unadjusted comparisons.
b Primarily depression, but also including anxiety, bipolar disorder, post-trauma
comorbidities.
c See text for outcomes odds ratios adjusted for age, sex, number of previous hospitto non-isolated patients (Table 1). Both groups had a similar
prevalence of psychiatric comorbidities. Length of stay, depression,
anxiety, health-related quality of life, and satisfaction scores were
similar at discharge (Table 1).
At 30 days, 81 (16%) patients had been readmitted, 13 (3%) had
died, and 131 (26%) had attended the ED on one or more occasions.
The overall 30-day rate of readmission or death was 17% (n = 85),
and it was not different between isolated and non-isolated patients
(20% vs. 17%, adjusted odds ratio (aOR) 1.11, 95% conﬁdence
interval (CI) 0.57–2.18; p = 0.75). Similar 30-day rates were also
observed among isolated and non-isolated patients (Table 1) for
readmission (aOR 1.19, 95% CI 0.61–2.33), death (aOR 2.78, 95% CI
0.74–10.46), and one or more ED visits post-discharge (aOR 1.03,
95% CI 0.57–1.84).
4. Discussion
Prior studies have found that patients under isolation precau-
tions have less contact with physicians and nurses, more
preventable adverse events, and, in some studies, lower attain-
ment of guideline-concordant medication adjustments.1,8,9 None-
theless, Stelfox et al. were unable to detect a difference in in-
hospital mortality,8 and no prior study has examined the frequency
of post-discharge outcomes among isolated versus non-isolated
patients. While we cannot comment on quality of care during
hospitalization, the present ﬁndings suggest that being isolated
has no lasting adverse impact on post-discharge outcomes of
signiﬁcance to funders such as the Centers for Medicare and
Medicaid Services (CMS).
No differences in depression, anxiety, health-related quality
of life, or global satisfaction scores were detected among isolated according to isolation status during the index hospitalization
Non-isolated p-Valuea
) 63.31 (18.69) 0.20
0.09
201 (48%)
219 (52%)
0.02
87 (21%)
216 (51%)
115 (27%)
32 (8%) 0.01
120 (29%) 0.29
0.40
191 (45%)
90 (21%)
139 (33%)
0.70
212 (50%)
208 (50%)
 0.79 (1.20) 0.07
 11.54 (2.86) 0.54
 6.16 (6.40) 1.00
 7.35 (5.92) 0.53
 1.70 (1.80) 0.33
 0.70 (0.22) 0.55
 8.50 (1.87) 0.61
Non-isolated p-Valuea
70 (17%) 0.48
66 (16%) 0.36
109 (26%) 0.54
9 (2%) 0.11
tic stress disorder, schizophrenia, personality disorders, and other psychiatric
al admissions in the last 12 months, and LACE index.
D. Lau et al. / International Journal of Infectious Diseases 43 (2016) 74–7676compared with non-isolated patients at the time of discharge,
although without admission values it cannot be said whether
isolation precautions impacted any of these variables, which
were collected at discharge, since they have been shown to be
associated with post-discharge outcomes.10 It was not possible
to probe for differences in satisfaction on particular sub-
domains, like physician communication or staff responsiveness,
which have previously been found to be lower among isolated
patients.11
Strengths of this study include the extensive data collection at
hospital discharge, the blinded ascertainment of outcomes, and
only 1% loss to follow-up at 30 days. The principal limitation is that
patients who died or could not be discharged back into the
community after the index hospitalization were excluded. Thus, it
was not possible to determine whether isolation precautions
worsened in-hospital care and outcomes.
One-ﬁfth of admitted patients are isolated to prevent the
transmission of highly infective or multidrug-resistant organisms.
The present results offer some reassurance for both patients and
their providers that isolation precautions are not associated with
adverse events post-discharge and thus isolation rates do not have
to be adjusted for when CMS and other funders benchmark
hospitals by 30-day readmission rates.
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